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Art Unit: 2858 

DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: page 2, lines 
9 and 15 state "given by the following formula:". However, no formula is given following 
the statement. 

Appropriate correction is required. 

Claim Objections 

2. Claim 1 1 is objected to because of the following informalities: Claim 1 1 is a 
method claim wherein the second limitation "a movable structure comprised..." recites 
structural limitations of an apparatus. Appropriate correction is required. 

3. Claim 1 1 is objected to because of the following informalities: the limitation 
"electric lines of force emanating from- the object" (line 12) is objected to. The "lines" are 
simply a graphical representation of the electric field emanating from the object, and are 
not an actual physical property. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim Rejections - 35 USC § 103 

5. Claims 1-2 and 5-11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kubby et al., US 6,177,800, in view of Liu et al., US 6,418,006. 

As per Claims 1 and 11, Kubby discloses an electric potential measuring device 
and method (see ABS., lines 1-3) comprising: 
a signal detection electrode (30); 

a movable structure (32) comprised of a first material portion (34) and a second 
solid material portion (36); and 

a drive mechanism (D) for moving the movable structure in such a way as to 
change a positional relationship of the first material portion (34) and second (36) solid 
material portion for the signal detection electrode (30), 

wherein the first material portion is comprised of a dielectric (air, i.e. in the shutter 
opening), the second solid material portion is comprised of a conductive material 
(shutter 36 is a conductive plate in the movable structure 32 for detection), and a charge 
induced (see charge accumulation in FIG. 3) on the signal detection electrode (30) is 
modulated by moving the movable structure (by D), to measure an electric potential (V, 
see FIG. 2 and 3) of the object (42) to be measured. 

Kubby does not disclose the first material portion as a solid material, but rather a 
gas (in the shutter opening). 
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Liu discloses a voltage-sensing device wherein a movable structure (12) is 
composed of a first solid material (16) and a second solid material (18) (column 2, lines 
15-17). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to compose the first and second portions of a movable 
structure of a solid material, as taught by Liu, in the system and method of Kubby, in 
order to provide for increased capacitive coupling. 

As per Claim 2, Kubby discloses the electric potential measuring device as 
applied to claim 1, above. Kubby further discloses the electric potential measuring 
device wherein said detection electrode (30) is formed on a substrate (18, see FIG. 1 
and 3) disposed in opposition to the object to be measured (42, see FIG .3), and said 
movable structure is periodically movable in a surface parallel to the substrate just 
above the surface of the object to be measured side of the detection electrode (see FIG. 
3, wherein the sensor is moved parallel to the object 42 according to the arrow under 
the sensor assembly). 

As per Claim 5, Kubby discloses the electric potential measuring device as 

» 

applied to claim 1, above. Kubby further discloses the electric potential measuring 
device, wherein said second solid material portion (36) is periodically shaped in a 
predetermined direction (see periodic spacing as provided in FIG. 1 by width w), and 
said detection electrode (30) is formed in a shape having the same direction and the 
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same periodic length as the second solid material portion (see FIG. 1 wherein electrode 
30 is divided into portions 30a-30c each periodically shaped like portions 36). 

As per Claim 6, Kubby discloses the electric potential measuring device as 
applied to claim 5, above. Kubby further discloses the electric potential measuring 
device, wherein the electric conductor layer (30) of a shape having the same direction 
and the same periodic length as the second solid material portion (36) is formed on a 
portion in which the detection electrode is not formed through an insulator layer (i.e. no 
insulator layer is present in Kubby ('800)). 

As per Claim 7, Kubby discloses the electric potential measuring device as 
applied to claim 6, above. Kubby further discloses the electric potential measuring 
device, wherein the shape of said detection electrode (30) has a divided structure 
(divided into portions 30a-30c) t and is constituted such that a signal generated by each 
of the divided detection electrode can be independently measured and processed (at 
the output of line 38). 

As per Claim 8, Kubby discloses the electric potential measuring device as 
applied to claim 1, above. Kubby further discloses the electric potential measuring 
device, wherein the second solid material portion is comprised of a conductive material 
(shutter 36 is a conductive plate in the movable structure 32 for detection). 
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Kubby does not explicitly disclose the electric potential measuring device, 
wherein the conductive material is grounded. 

Liu discloses an electric potential measuring device, wherein the conductive 
material is grounded (through resistor 14, as in FIG. 1a). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to ground the conductive material, as taught by Liu, in 
the system and method of Kubby, in order to prevent parasitic electrical coupling. 

As per Claim 9, Kubby discloses the electric potential measuring device as 
applied to claim 1, above. Kubby further discloses the electric potential measuring 
device, wherein the movable structure is a sheet-shaped structure (i.e. the structure 32 
is a planar shape, see FIG. 1). 

As per Claim 10, Kubby discloses the electric potential measuring device as 
applied to claim 1, above. Kubby further discloses an image forming apparatus 
(copier/printer 40), comprising the electric potential measuring device (V) according to 
claim 1 and an image forming means for performing a control of an image formation by 
using the electric potential measuring device (column 5, lines 5-12). 

6. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kubby et al., US 6,177,800, in view of Liu et al., US 6,418,006 as applied to claim 1 
above, and further in view of Werner, Jr. et al., US 2003/0057977. 
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As per Claim 3, Kubby discloses the electric potential measuring device as 
applied to claim 1, above. Kubby further discloses the electric potential measuring 
device, wherein said second solid material portion (36) is periodically shaped in a 
predetermined direction (i.e. modulated, column 4, lines 20-27). 

Kubby does not explicitly disclose an insulator layer formed on the detection 
electrode, and an electric conductor layer of a shape having the same direction and the 
same periodic length as the second solid material portion formed on the insulator layer. 

Werner discloses an electric potential measuring device wherein an insulator 
layer (211 a-i) is formed on the detection electrode (210), and an electric conductor 
layer (213 a-d) of a shape having the same direction and the same periodic length as 
the second solid material portion is formed on the insulator layer. 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to form an insulating layer with a conductive layer over 
it, as taught by Kubby, in the system of Werner, in order to insulate certain portions of 
the sensor assembly from electric coupling. 

As per Claim 4, Kubby discloses the electric potential measuring device as 
applied to claim 1 , above. Kubby further discloses the electric potential measuring 
device, wherein said second solid material portion (36) is periodically shaped (see 
periodic spacing as provided in FIG. 1 by width w) in a predetermined direction. 
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Kubby does not disclose an electric conductor layer of a shape having the same 
direction and the same periodic length as the second solid material portion formed on a 
detection electrode through an insulator layer, and no insulator layer exists in a part in 
which the electric conductor layer is not formed but the detection electrode is exposed. 

Werner discloses an electric potential measuring device wherein an electric 
conductor layer (213 a-d) of a shape having the same direction and the same periodic 
length as the second solid material portion is formed on a detection electrode (210) 
through an insulator layer (211 a-i), and no insulator layer exists in a part in which the 
electric conductor layer is not formed but the detection electrode is exposed (through 
aperture 212). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to form an insulating layer with a conductive layer over 
the sensor electrode with an exposed part, as taught by Kubby, in the system of 
Werner, in order to insulate certain portions of the sensor assembly from electric 
coupling and allow electric coupling through the aperture. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Peterson Jr., US 4,839,581, and Kasahara et al., US 4,553,099, 
disclose a voltage detection apparatus with a sensing electrode, wherein the detection 
is due to capacitive coupling. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marina Kramskaya whose telephone number is 
(571)272-2146. The examiner can normally be reached on M-F 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on (571)272-2399. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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